Characterization of T helper 1 and 2 cell subsets in normal mice. Helper T cells responsible for IL-4 and IL-5 production are present as precursors that require priming before they develop into lymphokine-secreting cells.
We have shown that the requirements for the production of IL-4 and IL-5 by normal L3T4+T cells from murine spleen are very different from those for the production of IL-2. Secretion of detectable quantities of IL-4 and IL-5 and induction of the mRNA for each lymphokine occurs in vitro only after cells are primed and re-stimulated. This priming can be achieved by mitogens (Con A), by antibodies to the TCR (anti-T3) or by stimulation with alloantigen. In contrast, requirements for induction of lymphokine production after priming resemble those for initial production of IL-2. Thus the majority of T cells of helper phenotype that have the potential to become IL-4- and IL-5-secreting T cells, exist in the form of precursors requiring stimulation and several days of culture as well as re-stimulation with mitogen or Ag before they become detectable as lymphokine-secreting cells. In contrast, among fresh CD4+T cells, secretion of IL-2, IL-3, granulocyte/macrophage CSF, and IFN-gamma is easily detected within 24 h of stimulation with mitogen or Ag. These observations establish that distinct phenotypes of Th cells are found at different times after stimulation and support the concept that synthesis and secretion of different lymphokines or groups of lymphokines are regulated independently. Furthermore the patterns of lymphokines secreted by fresh vs primed Th cells, which largely correspond to the patterns that have been used to define the Th1 and Th2 subsets among Th cell lines, provides evidence that different subsets of normal T cells exist that may correspond to these designations. Secretion of different lymphokines by two subsets of Th cells at different times in an immune response, and perhaps in different places, suggests a model in which the ratio of the two T cell subsets (Th1 vs Th2) and state of differentiation of each (precursor vs effector), influence or determine the direction of the response, with variations in these parameters leading to differing responses.